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(54) OPTICAL RECORDING MEDIUM FORMED WITH WOBBLE HEADER, DATA RECORDING 
DEVICE AND RECORDING DEVICE FOR THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
recording medium formed with wobble header regions, a 
recording device for the same and a recording method. 
SOLUTION: This optical recording medium includes 
wobble tracks where wobble signals are recorded, 
wobble header signals on which header information is 
carried and wobble header tracks where prescribed 
marks are recorded. As a result, the physical shapes of 
the header regions are made more uniform and the 
decrease of a light quantity in recording of the data is 
prevented. 
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<©ra pi £ a cx mm ttix &m-t s ^ * k ^ * 
ir^-r * r-* rosins ft o z.t £ ^sat-*- 

* v h 7 v V t liXSI-fig-f Set* 

k ^ -y * auy^fcii^u-^ k 7 *? c«t * t# 

;u h 7 ? *? t , ^ -V ^It^RA^tS- p,Hxt z r-y * ■y -?)U<^ v 

(a) m&'5*v7)l'Y- = 5"j'?\~&l.W*D— Xt— $£E 

(b) 1515*7 * ry -v V V 'yvW? Is K£fcli-7*/U 

-■7izm&<z>'<?-X'-?-t zftm-tzmmt 

[1^1 2] ffJl2(b)S^li'>ft< tt-SSEPaiz 
mrlBT— A^-^roPBlHlc^^^+i^J: 5 dEITf -SIS 

iS. 

[fit#Sii3] mrl3(b)®pg £t,-ttBNH= 
ltria-7— 7 *<-5£fl>*# * * -SO) RUSH.!: 

dEfic^EUT^. 



[ft* S! 1 4 ] (c) ftrlB -7 it "J ?)\, V^VV ICfllEIH 
-7 l*ltrIBIE^/< r 7— «fc y Br^fitfil+fi^iliS/^^-^ 
l-iHS0f2li733f. 

JUh^vOt. o>v 9mm i>m-& t>*ifc >7 ^- -y -v 
^#«!:, Bt^O)^— 7A^>K*f=liy;u-^l=IB& 
* 4xf= -7 * -j Zfji,^ v ¥ h ^ t/ ^7 1 $^btBlliW:f 

u. s?riHf2^^ r 7 — <fc vm&m~n-m.^mm'V7—X'vi 
15*7 ^- v 9 h ^ v <? zmm-r -s «t a i=weib« 

So 

bJib u— y ! -^^SBA^ t. £. etc u— y— $ ittmmz&m 

;i/h7 77i, ^ ^ #g*<K-t± f>*lf= -7 * -}ll>^ v 

[is*«i 9] mBZftmmtffi%zmmn&M®LX'j> 
t£<t t,-gpErBii=itriH7— 7 * t -mo 

[0001] 

i&wom-rz&ffi&m *«iwi**iB®jen*izfliy, 

^- -y :?/Hg^*<iEtf*ih.*='7 * 7;i-h7 77S 
(ix.T atlfSO^- -y ^ h ^ v \z<&ft%^— ^ ^iE^ L 




[0 0 0 2] 

t&Mffi?Z>o 2. 6GB£fcli4. 7GB DVD-RAM0)i§^ 
-fe^^^y 1 2 8bytes0^^^1f«*S L. ^^If 

hr*«^^ttTl^^^^l^riPLL (Phase Lo 
eked Loop) (DtztbOVFO (Variable Frequency Oscillato 
r) m -b<7$ #^ * tlT I* & P I D (Phys i ca 1 1 den 

tification Data)^JgL IDX7 — ffrM'i' Z> IE 
D(ID Error Detection) ft & 0 D3db^^ 

[00 03] v/u^^^-rroffi^^Siifc^s-r^i^ 

OtvtDVD(Digital Versatile Disc) aSifafelBflUSMtlC 
<7>fif «^IB^-r &fcfc<D£^ft:*&*<tI3ei2 

&r=jsif fey. ia^/s^ffi u-if-oa^ 

[OO 0 4] H1 (*«*(7>3fe7 f <X^(D8tB§Sr**^o 
EB*sh*^$f««3#EB**tTl** 0 

[0005] H2 A-^2Dlifi£3fcC7>5fe7 ? ^X<70^^ 

B2AS#«tiiii % ^$f 
flM**E»-r*fca&a>:/y tf^ k h77*atf 

-T*. CCD*? ft h?v»fc^jevh 

^ * if AMI ^IS^T ^l:fef:^T^PX I O (cross-t 

alk)*<£i:4JS»rj&«fc* D 

[00 0 6] 02Bli?'Jtf^ hrt<^> K h^y*<h^ 
;u-:7h9*20>«JM=ttBLTl**. C(Bcfc9ft«ll£ 

xk— ^^ci=<<. ^y tfv h*E«-r*fc«><z)« 
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[0 0 O 7] B2 cii^y )£v h*<^>K h7t/^^y 
;i/-^h77f i a>+*i=«2«tt L ft i* «fc 5 iz££ic 

wicfii^ ^y h^h^^^flo+ftrceB-r 
5ctt-h7 v*>?mmzm < ft or*«ft»— 

M£fTlW=< l*. 

[0 0 0 8] 02 Dl*^«DVD-RAMX*(£^Tt^^^it 
T'fcot, ^'je7hA<7>Kh77^<b^-^h7 
<DBJU=«£B!K Lftt^cfc 5 (cffSfCfifcB LTl* 

& 0 ztiiz&ti& % 2 ox aaft-tr— 

■T*fcJ&i::«aiU=< <* «fcoT'w$f«**tt*'r* 

#«»a>««»tt35^-a Lft t^a$*<s c 5 *. 

[00 0 9] aSDVD-RAMT?^^4f««*<a«>«Jt*tt 
-b^*Sy 0~5%|c£* o ^CDcfc^ft^— /<— K 

**/jMb-r * c t\z£-i x&mmT—* ««*jtif*fc 

L*U -fig«Sl*. JLJI^O-r— >a)E«ftfr % T 
B©«S«»« (geometry) lC<fc o TEft/<7-tfBtS 

[OOIO] *»*Kit»*UJ-rfc«)l=. 

fci*Ttt*a>^y tr* h-eE«**tfc^^5f««o»s 

»ft»«OTE»/<"7-fc^iL*i»*->SiU-5/3> 
[0 0 1 1] >a >-*-*fctf>l::. 

»LT#^S«jllt**W-»Lfc. {it. =KBfltiM::j3 

t>rT^Lo^±^Li £<Dffl{zitw.Ltz&mm om^ 

%atL-CU>Xlw3 0//m<Dft*^7Lfco »g 
^LOfZfctxTUl/XSffiiSLfcU-if-e— AfCjix. 

[OOI 2] S^5fe**HSO-r^fcto(C0 4 A71jli4 
Clz#*^r*5ft*frlctt-3fc. :^t\ LOI*T« 

li \t±m^7r^o li coT^iciis^ i tmmi 

tlTl^Zo @4Ali*7XSfi©fSSttlC, 0 4Bli 
ft t^) l-SLt U— if- f— V*—h 

[0013] msitms&xfmiiz&zifem&TK-f?^ 

e^fi4B2 Ao&otemm&x^m-t&tztbizz 
teizftw-Ltzo &tz. z titz z?m®\*-?- 

jft*<DHfc € fc*aa*a)Si*#BLftA^ofc. 
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[oo i 4] jtt*A*/<5 *-z&.xfimm<Dtztb0mz [OO 1 5] 







(mi) 


4 O 0 


*Hfcl^X§f|q&(NA) 


0. 6 5 




0 . 2 7 5 


&h 


B FM + 


Yy y? tf^^CTP) ( M ra) 


0.3 0. 0.34,0.38 




Rc= 2 8 „ Ra= 2 0 



[0 0 1 6] 













mmm e ox 




L 0 <OMVt (geometry) 




i55V^qi£(High NA) 




NA 0.65:85 Yy y 
NA 0 . 8 5 : 1 6 0 Y y 






NA 0.6 5:4 0.5' 
NA 0.8 5:5 8.2" 



[ooi 7] vsau-vaxDgsiCcktiii m&m 

7. 5%~2 8. 5%ft*>t-So 

[001 8] mmiztei^T. k{s«o>«$o. 3 7 
feofc 0 ?jv-z?mm<Dme>. nn-ttmz&^xmmvL 

i/a>T?li<HSft* 9 0° iz«36Lfc*. HKcDfiOSft 
l*0~6 0° ^ Lr3%(5^SA<^:^<?llIS^tt^^ 

[001 9] h^nt^^u-^j^TMih^^^e 
*v * < «: a if aiaflfcjt *^ft < ft &o k y v 1 

tf^O. 3 8//m(ilK0. 3 8 /imx 2)£S^£ LT 
O. 3 4 p(IBO. 34/imx 2 ) X O ~ 4 

^^^•T^ii^fc^>Sli^t»(r^ft< ft&<tii5££*i 

^««a>a^ h^^^e^^*<^^o.3 

4/im<b0. 3 0/*ni(D8^ 9 . 5 2 2 %0>5fc* 

***«*y. h^-y^e^^o. 3 4/iroa>*$iza!is 

[O O 2 O] h7 7^t e 7f^0.3 0//m, 



\Zt$l*XTmiO\Z&'<X±mL1 *<Efi/*r7—*<2 0% 
hlc^^^^y^lil4^g|a^fz5S$ftlN/£ltrft 

[O O 2 1 ] 

[0022] *A9ja>tt<DSMi*« sysLiegLtt 

[O O 2 3] 

[pM^fg^-r^fc^o^s] lirEgtfjii. 

^y? Yyvtk d t £tt*&*-«£EaiK1* 

[0 0 2 4] lilE^—^ttmrE^^^^u Yyv<?<Oy 
> K*fcl*y;u— ^l=E«**i. mTE^-*l«@£<b£ 
ai;TS^£;h,&;z<h;&<M£Ll\> IMS'*-* 14 
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[0025] m^+vj^v? k^^toe^* 

[0026] miiH^^^^;um^tt*-S»a*^-r^ 

1±b*Lfc2it^-^*^iSLtctC0A<M*Ll^o TOE£ 
Ul^^letOPSK (Quadrature Phase Shift Keying)-Cr&& 
C£*<SS>l::a*Ll\, 

[0 0 2 7] -73. *§£W<bfeOftmzJ:tU^ 0*V 

siB^-r^^rc^or. (a) ttot^^h^--/* 

h77^(D7> KSfctt4fJl«— ?fzBr£0> 
[0 0 2 8] TOE(b)&pg(ot4>fc< tt-fflEIBlcTOE 

* £ t -3Ea>mmif=«***t4 J: a i^agt^c 

[0 0 2 9] TOEEflfcfrftte* (c) TOE*a-*:7/H*7 
^*lc»EE«/<'7--e j r-**E»L. TOE***:* 
^ 4T h 7 ?v ^ ttTOEEtt/*?— «fc U WSttfcMtfil* 

aa/<7- a eaa a r*jm*£ ya* 

LI*. 

[0030] —73. **8B(Z)tta)»»(=«fc*Ltf. toe a 

^(D7-^<7> K*fctty^-^l=Ett**ifc^* 
ttl^-S^ESt^SgSlcfcUT. TOB%Bftttftl= 

t 5 — **Ee-r*fcaf>©E«»t. !fiHOt^^h7 

v^KEft/*?— -Ct*— **E«L. Kf!BIBg^7-«fc 
y Hf SttK it«^aJS/<7--e»E^ * * ?;u^ 

7^^*aar*j:5i=WEE*»*«»-r*«i»»i: 
**t?ct*»«t-r*Eaas»z«feorta***L 

So 

[0031] TOEESSPttU— tf-S^CSU— 9 s —* 
±ttfc. TOEU— If-flBafeW^&^CfcU-if-*** 

^icfcB-r&EojsBaw:* WEEosEBffl^&ajasJh,*: 

feC&fttBSLl*. 

[0 0 3 2] OTBIWIi^t^^HIWiBft* 
*ifc»5ty^h7^i:, ^^^if e>*Lfc^ 



* ^ ^;u^ * ^fi^ESt * O it v 7)1*^ v9V=? 

v <? *«? - * zmut&mzT-* turn* 
sgarc^txT. TOEifeEaiKfticT 5 — **E«-r*fc 

tocDESSt. TOE^^^Uh^SM::^— *£E« 
L. TOB^*^^;u^^y h7^^0)7> K*fcl*4T;u 
— &*E«"T*J:5l3TOEEft»*«»-r«1H 

[0 0 3 3] TOE«»fflliTOEE»ffl*«l«iLr*«:< 

t *-»KinrzTOE^-^ *-3e<Dimw(=a*r * - 1 

^r=TOEE«/< , 7— -C-r-^SEftL. TOE**-??'!' 

eemtiifit * - fc 6 i=a* l i*. 

[0 0 3 4] 

*wa>a*Lu^»»B*»«f3Biwr*. sei*** 
mom* Li«>Mi:ii«entta>7n y^a-e* 

So i6S#Ittlll *£KJBlB(::fifc«Eft£B6tt: 
Mffltt6 0» U— if— S££«$6 1, EO(Electro-Optica 
D^iHgP6 2&tf3fcE£i/&fcB^6 3 Sait-5 e 
[0 0 3 5] M»«6 0ttU— If— *£«6 1 . EO^H 
06 2AtfXEflt/tttttf 6 3*XWw«MLT%7< 

y. ^yy«n=7«>M*Lfc«t*. ^ 

-rx<7i O©U-K-f>««*fcl*»0»««4«E»**L 

s^*ES/ataas6 3*<^*$r«iite*ffia>a»/<7 

^J®06Olot7tES/^a3gP6 3**lJffliLT^ 

[0 0 3 6] U— if— ft±ffi6 1 fcP— £S£fiL. 

tt«S * U— if-fr t> *t« *«T *ttEt/^9- 
££5£<b£l±&o Etl/BL— if— £LTI*»feU-if- 
*fcttJSn«U-1f-*«fflL3*. £ttlgU-if-<!: 
L X l*SKAr<f * > U— tf-*>Kr U-if — tf&t>tl So 

[0 0 3 7] E0Xflffi6 2l*&£ftJl<g\ 
SEBLfc*. U-if-tf— A<DfflSSffi**-frr3fcBS 
/ttffl«6 3fz«x.6*ifc»*U>X(H^-&r)a>BHP 

«B«/«aj»6 3i*u— »f-e 

[0 0 3 8] ^fc. 7tE^/«ia3aJ6 3lot<£fB#^f-$ 

««*feucA. 9 5rflni#ttU ( r«. 7tEgt/eiaiaj6 3 

OKIBlcttSfcBSttfc^+^^SUffll^SEatL. 

iB6$*i/c^t^ ^HEB«-^sa«rs*a*a i:t 




v yj^mm^it +>irv y^m^ z&tt&m (bpsk : b i na 

ry-Phase Shift Key ing) ZtltzlM^t L55o tetomt 

am*a35^ia« * *l 5 & c £ i* t *» 5 A/t* & £ 0 
[0039] mi \**§tm<Dm-£L^mMJ&miz&&yt 

[0 0 4 0] ^-^h77^SW*f:li7>Kh7 
LT«^ *oTEB/S£B«fc«*&ftfch7* 

[004 1] ^^^(w^t&^^^cfcai^^^^ 

«*7*«h9**f=E«**l«. ^^y«*7izi*^^ 
$r««*«Eft**tTl*4. ^^y««I4*T-fX^0)-b 

[00 4 2] BB8ttB7o>^xit»nrzfii«0»RiaB 
k^?* izi4*-h«r* mt z> is>#juv * v y^m 

^H^O)^-^ h7 7^^7>h>7 7^ f^^^c L T 
?h77^«tSo 

[00 4 3] ») 1 7 ^ y h 7 y t Eft * *ifc ■> 

o) -e ^ * v yji*^ v ft^7tv v^vixz 
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L TQPSK 5? ttfcfi-^r ft 4 o 

[0 0 4 4] 4:*nica«%EftiK(*a)^^^««lzM: 
^ * y -j #fI#jb<Eft $ 4x7= O it v v 9 h 
7^^i:Lriflt**i5Ci:l:«fcotffi*(D?'J fcfv h 
^E»*ftfc^v«riijg|fzib^r»aittft»tt^*6i= 
^--efc^o LfcAbt, =SB*Hie«-r***. ± 

I^(Df-*!BS^ (**0 3fclxLia5£#flLTtft 
[0 0 4 5] l»34LfcJ:3«:»l*fwcl:or**Wa)-SI 

K^ni^ft^-jrEft^atRwrfttfAoiiy-e* 

[0 0 4 6] i9li*^[I«|)f-^iEftS^JIttBJ 

* *<Eft £ft£3fcEft*£<*l40 7 fttf ■ 8 £ #H3 LTt& 
IIBLfcftx-rX* CCT-(&x-2l*3fcEft&i* 

(Dffiffl^-^^iajzEs^^^ffiffl*^-^ *si*-r 

[0 0 4 7] 0 9^#Itlill ©JfflSP6 OI4ffiffi#-r 
-$ffi«T?5teEft/«a5SP6 3A^S©SSft/<7--e«> 

flic* y Hf*CDE«/< , 7— (z * y "X — 3* *<Eft2;h,£ 
t»901 f3tfg) 0 ftHJOSfle Ott^Eft/eitb§P6 3^b» 

jr««^«ku 1 Eft/^-*w^/W-fz« 
«>4cfcd(c*y®L. ctt^<fcy. 3tEft/eia3^6 3ii 
< 9 - r* x- ^ £ESti±-r ^ *Miii-r 4 

[00481 010(a), 110(b) l*H9fw|B^ 
**ifcE»*ftlc«fc«E»/<-7 — taa/<«7-^:a)B« 

[0049] ^1 O (a) B Hi O (b) $#it*l 

(4. «Mf->Ml:MS *ife«>* 7^ h7 
f=l*«Bao)-»y;b»>* v^ufi#3b<E«S*trfc 

(- ttKHiSco ^ * 3f;u^ ^ $T{§-S|*<Eii * 4 . 

Eft/ * ? -pwiiEft^M etf&mmT-$ f&miz?- * 
*E»-r*ft(^— ^a>^fitft)(D*E»/Kajffl6 3^ 
e>o>aj*-e*y. EMBB^^^B««Sii a r«ft(= 

3feEft/l^ttJ^6 3A>t>t±1^^4xi>aMM''7-PrliEft 
Pwcfc y Bl^lf — 2: R—T?A«Z^^^ 

v yftWBft* *ifc^ 7 yfl«$iat4i» % Eft/^ 
7 -Pw * 7-Pr |Z<1£#> ^ Z t fc cfc o TfpJlHl t,JR« 

±L7^o ::t\ If^/t^— PrOft^yireKlcjSi: 
ti3§/^-cfc y B£(Dlt/£ltBlv<>7— lcBEr« - 
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[0 0 5 0] 01 1 l*@7(0<fe(7)||J£^S§l3 c fc^gP»i* 

gfl0T-fc& o Si i £#&B-f*u*. ^;u— ^h^^^t 

mT-$m&<»<f)\'-7 h ^ * i: ^ > k k v v i \zm 

#**'J7'<DtetB£9 0 o -To-f £ -T J: O IZ&ML TOP 
[005 1] fcfc>-t±T\ ^$f««lzft**ifc h77^? 

[oo5 2] *sife»nrcfli«ftc*iK«a)^9jr«« 

Vh^V*t^XT&fcZil\X^Z>tzttXtZi<. V^v*? 
<D^> P&tzlt<?JV-7lZ\t^-<7tfmU2tlXl*X& 

cfc -3 r jmp-t 7.0 £{t0>ft9ttttJEMX*< £ e> £ £ 

2 *E«r*«ftl::*E*t5t*<D»**<S ^CI^o 
[0 0 5 3] M Lfc J: 5 ft**l:«fc o t *»W<Dttfl) 

[0 0 5 4] 01 2l**S»»«irc«*T f — 1 
*3^E»**t**E»a*l*7-*(Bli i)£*^£*t 
[0055] g)i 2*#fH-r*u** ftjgpase Ofi£lT* 

2 O 1 &Pg) e H^IZ % 3fc^r-fX^ 1 0 0)*— V 

»J >^iia^T* 'J — K-f >«*-*>*a>«©»j»««*<K« 
L5£o cfucfcy. fiH»«6 oii-^-^ 



[0 0 5 6] ^^jffWI=7- ->^J«**LTl>3S:l>« 
ft, ottXES/ttttSe 3^BrS0)lEft/<9 

2 0 2J£K) e 

[0 0 5 7] — *j&«^K*:h/Cl**» 

ft. MM6 0ttttJltf-»WttXEI/tlklUI6 
3 *<RfTS0)E^/^r7— -e^^- »v h ^ v £ * £ 
E«r*j:3i::»i«u zuucfcyBreoEft/*?— 1= 
<fcyf-^^iHi*^(ii 2 0 3M)o mtz. urn 

^tticfcy. ftE«k/»a»6 3i4w^/<-7— -e^— * 
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